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Two TAG Recorder- 
Controllers for all 
Drying Needs 


TAG Automatic Temperature. 
Humidity Recorder-Controller 


EN years ago TAG introd 

first “drying schedule” cont: 
with time feature for the lumber: 
dustry. Lately there has been a 
for a simpler instrument similar t 
famous TAG temperature-humi 
corder-controller, embodying ney 
veniences and refinements. 





Here it is—not an untested instrument, but one t! 
giving profit-winning satisfaction on many important 
ber dry kilns. 


TAG Round Form Improved 
Recorder-Controller 


N addition to the new and su- 

perior TAG Round Form con- 
struction, this improved TAG 
Recorder-Controller incorpo- 
rates many important features. 
Supplied with either mercury, 
fully compensated mercury, gas- 
filled or vapor tension tube sys- 
tem for temperature control or 
with a pressure system for pressure control. 
Outside adjustment of setting pointer, no restrict 
pen movement and a “Swing” Control adjustment a! 
a few of its many features. 
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CONT MeL LiL ae 


There are fully illustrated catalogs describing 
utility of these instruments. Send for your cop 





foes tbs re re 


.J.TAGLIABUE MFG. 


18 TO 68 THIRTY-THIRD ST. BROOKLYN. N.Y 
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you have a control problem that is not solved—or if you feel 
your control problem requires a special type instrument, it will 


ure- pay you to investigate the line of Mercoids. You will find, as 
ler hundreds of engineers have, that a Mercoid is exactly the 
control you have been looking for. 

<s : Mercoids are controlling devices for temperature, 
umber j pressure or vacuum. They operate by electricity. Electri- 

a dem 4 cally operated units, such as motors and heating ele- 
lar to ty am ments, are controlled direct by a Mercoid. Units using 
BIGIC) steam, air, gas or water are controlled by a Mercoid 

a operating a motor valve in the line. Mercoids are 

si extremely accurate, rugged and dependable. They 


tant carry full line current —110 or 220 volts—with- 
. out corrosion of contacts. No relays or trans- 
formers. 
Mail this coupon today—complete in- 
formation on the entire line of controls 
will be sent to you without obligation. 


MERCOID 
CONTROL 
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A New Series 


of Articles on 


MEASUREMENTS 


INDUSTRIAL & SCIENTIFIC 


By 
DR. WALTER BLOCK 


Director of the Bureau of Weights and Measures of East Prussia 


CONTENTS 


I Historical Development X Measurement of Thickness 

II General Information XI Measurement of Pressure 

III Measuring Systems XII Measurement of Humidity 

IV Measurement of Time XIII Measurement of Temperatur: 

V Measurement of Angles XIV Measurement of Heat Quantit, 
VI Measurement of Length XV Measurement of Light Intensity 
VII Measurement of Area XVI Optical Measurements 
VIII Measurement of Volume XVII Electrical Measurements 

IX Weighing 350 Pages—109 Illustrations 


This book, a translation of the latest book covering this field be 
in this issue. The price of the German book is $8.00—a two year su 
scription to INSTRUMENTS at $3.00 will assure your receiving 


11 "1 
information in easy-to-read monthly installments. 


4 eal ee eee ee 
After completion of the installments, it will be issued in bound 
All those sending in $6.00 with the coupon below will receive INSTR| 


a 
MENTS for 2 years and a bound copy of the translation—a savi1 
$5 ()() 

All present subscribers to INSTRUMENTS may take advantag 
this offer and their subscription will be extended for 2 years from pres 
expiration date 


[Sana eie ene Te Lele te eA LY Hee oe ee eee 


INSTRUMENTS PUBLISHING CO 
1117 Wolfendale St., Pittsburgh, Pa 


g 
Date 
Enclosed find remittance for $3.00 for 2 year subscription to INSTRUME? 
for $6.00 for 2 year subscription to INSTRUM! 
and a bound copy of the book when complet 
Name 


Address 
City State 
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Motion Transmitter 


Ingenious and Adaptable 





HE Brown Motion Transmitter offers a 

positive and dependable means of indi 
cating, recording or controlling at a distance 
the position of valves, governors, signals, et: 
for any purpose. Operates on the electrica 
inductance bridge principle. Write for details 


THE BROWN INSTRUMENT COMPANY 
4482 Wayne Avenue Philadelphia, Pa. 
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A NEW Improved MULTIMETER 


FOR DIRECT CURRENT 


14 RANGES 





1 microampere to 1 ampere (1,000,000 mics) 
20 microvolts to 1000 volts 
Just 3 Binding Posts and 1 Selector Switch 


Specially suitable for covering both minimum and maximum readings 
on separate mounted thermo couples in vacuo 
For High Frequency Work 


RAWSON 
ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 


Branch Office: 91 Seventh Avenue, New York City 


Also Manufacturers of AC or DC Thermal Multimeters, Microammeters 

Milliammeters and Ammeters, Microvoltmeters, Millivoltmeters and Volt- 

meters, Cabletesters, Timers, Earth Current-Meters, Fluxmeters, and 
Thermo Junctions, Electrostatic Voltmeters, Wattmeters, Etc. 


Write for bulletins 


When writir to Rawson Electr Inst mention INSTRUMEN 
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Announcement! 


E are pleased to announce that 

we will have ready for distri- 
bution at a very early date a new 
catalog featuring laboratory equip- 
ment, from furniture to reagents. 
These catalogs will portray the very 
newest and improved models of all 
types of laboratory apparatus, many 
of which are shown for the first time. 
Requests for copies from legitimate 
sources by their authorized represen- 
tative on the company’s stationery are 


invited. 


TESCHNER - MYERS CO., Ine. 
Laboratory Apparatus and Reagents 


EXPORT - WHOLESALE - RETAIL 
43 Warren Street New York, U.S.A. 

















When writin t¢ T 6 hner-M yer ( , Ir ” 
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A Pocket Pyrometer 





For all temperatures from 1100 to 4000° F. No 
delicate electrical indicator. Light in weight. 
Especially adapted for use by the “man in the 
shop.” Reasonable in price. 


Some of the Recent Purchasers: 


Allegheny Steel Company Inter-Woven Mills, Inc. 

C. L. Berger & Sons, Inc. Jardine, Matheson & Company, Ltd. 
Beach Enameling Company Lansing, Michigan Board of Water & 
Columbia Steel Corp. Electric Light 

Calorizing Company Libby, McNeal & Libby 

Canadian Atlas Steels, Ltd. Mexican Petroleum Corporation 
Crucible Steel Company of America Milwaukee Gas Light Company 

Erie Malleable Iron National Roll & Foundry 

Essex Engineering & Steam Equip. Co. New York Board of Education 
Thomas A. Edison, Inc. Rome Wire Company 

Eagle Pitcher Lead Company Spang Chalfant & Company 

Ford Motor Company Steel Company of Canada 

Gould Coupler Company United States Stores Company 
Globar Corporation University of California 

General Electric Company University of Cincinnati 

Hyde Park Foundry & Machine Co. Wisconsin Power & Light Company 


Write for Bulletin No. 101 


COLONIAL SUPPLY COMPANY 
217 WATER STREET, PITTSBURGH, PA. 
+++: 
OUR SPECIAL SERVICE 


Our newly organized Instrument Division offers its services to all users 
of instruments, who are in the market for instruments not now avail 
able in this country. In such cases we shall be glad to import such 
instruments and equipment. A nominal service charge over and above 
the cost will be made. 
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BALANCE 
INDICATOR 


C)actituve 
Discaces 






POINTER 


—— 


SCALE 


SETTING 
KNOB 


KNOB 





The Paulin 


LEVEL FLIGHT and 
ALTITUDE INDICATOR 








-€ 
BAROMETRIC 


# 
BAROMETRIC 


F 
ADJUSTMENT 


A New 








INSTRUMENT 


HE new Paulin Level Flight 

and Altitude Indicator, a revo- 
lutionary instrument in the field of 
aeronautics. It is not only the most 
accurate altimeter yet devised, but 
is so designed that the pilot has 
before him a constant guide in 
maintaining level flight. No aerial 
instrument since the earth induc- 
tor compass has contributed so 
much to safety in directional fly- 
ing. Now, as never before, a given 
course along the Nation’s airways 
can be set at a definite altitude 
and maintained with dependable 
precision. In aerial photography 


for A New 
MARKET 


and map making this remarkable 
instrument has proved its invalu- 
able adaptability to transport, mail 
and all scheduled flying where 
level flight and accurate altitude 
determination are vital factors to 
safety and economy in aircraft op- 
eration. Mail the attached coupon 
for fully illustrated description. If 
a dealer, request sales proposition 
on your letterhead. 


THE AMERICAN PAULIN SYSTEM, Inc. 
1220 Maple Avenue, Los Angeles, or 
55 West 42nd Street, New York City 


Send me illustrated Jiterature regarding the new Paulin Level 


* }, a 
writing to lhe Amer in Pauly 


When 





' 
' ' 
! 1 
' 1 
! ' 
' 1 
' 1 
: Flight and Altitude Indicator. Also send dealer proposition {| }. ! 

i] 
; ' 
' | 
' | 
; ' 
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we HOMO 


Tempering 


Saves 
65 Per Cent 
on 
Tempering 
Costs 
for 


Bell & Howell 













EMPERING is an important op 
eration at the Bell & Howell Co., 
Chicago, Ill., well known manufac 
turers of motion picture Cameras and 
equipment 

In addition to tools, dies, cutters, 
broaches, et« the sort of work that 
comes up in every plant—there are 
many small parts for the cameras that 
must be carefully tempered 

For the past year they have done 
this in a Homo Electric Tempering 
Furnace—operating with such uni 
formity of temperature and such 
ease and accuracy of control that the 
quality of the work is greatly im 
proved and tempering costs reduced 
to less than a third of the cost by 
former methods 


If you temper large or small parts in quantity 
send for Catalog 93-I 







LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 

















F-11383 BRANCH OFFICES: CLEVELAND, CHICAGO, HOUSTON, LOS ANGELES, SAN FRANCISC( 


When writing to Leeds & Northrup Company mention INSTRUMENTS. 











go 
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Rockwell Hardness Tester 
as used in the laboratory of John A. 


Roebling’s Sons Co., Trenton, N. J. 


>I Go» 


The ROCKWELL scale of hardness 
is NOW most extensively used in speci- 


fications all over the world. 
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Vol. 2, No. 9 SEPTEMBER, 1929 Pittsburgh, Pa. 








To Our Readers 


HE editor has just returned from an extensive trip visiting various 
.. manufacturers and inspecting their work shops. What 
he saw was most interesting and will interest every user of instruments 

Some of the users of instruments, especially in the teaching profession, 
have a very limited idea of the capability of the American instrument 
manufacturers to manufacture special scientific instruments. This idea 
would be dispelled if they would visit some of our American manufa 
turers’ plants and see for themselves the things that the editor had the 
opportunity of seeing. 

This naturally has a very definite bearing upon the tariff on scientifi 
and industrial instruments and it was with this in mind that the trip 
was made. 

American instruments are replacing those of foreign manufacture 
regardless of the fact that the foreign instruments are cheaper in pric 
This will be the case wherever the man considering the purchase of an 
instrument will take the trouble to fairly compare by actual use thi 
foreign with the American. Aside from the fact that there is a tremen 

ble from 
, ; ; 


American manufacturers as compared to the long delay in the case of 


dous economy of time incident to an immediate service, obtain 


foreign instruments—it will be found that in most cases the American 


design is mechanically better and more serviceable 


Announcing a New Series 

NSTRUMENTS has secured the complete rights for publication in 
|e English language of a new book on measuring and weighing by 
Dr. Walter Block. There are many comprehensive books on measur 
ments, usually so written that they are of advantage only to the special 
ist, but not so suitable for the engineer and practical man who may onl 
occasionally be called upon to make certain measurements 


The preface and table of contents of the volume appears in this issue, 


and subsequent chapters will appear every month. We venture to think 
that we are rendering engineers a distinct service in submitting a transla 
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tion of the most recent work on this subject. The object of the aut} 
work has been to present, in a simple straightforward manner, infor: 
tion on measurements for the men, who are only occasionally requ 
to perform certain measurements. While the greatest value of this s 
undoubtedly will be for these men, specialists will also find th 
helpful. 

As regards the editor’s own task as translator, his chief object will 
to present a faithful interpretation of the original, and will theret 
subordinate the style of the work to the all important consideration 
accuracy. The opinions expressed are the author’s own, the translat 
responsibility being confined to their faithful rendering in English 


To help you find any instrument easily and quickly, refer to the Bu 
ers’ Guide, contained in the back of this book. Turn to it now and s 
how wide the variety of instruments it offers. Remember to consult t 
Instruments’ Buyers’ Guide when in the market for instruments 


It is common experience that next to possessing information the id 
consideration is to know where to find it. This is especially true at present 
when the vast amount of information probably available on almost any 
subject is so great as to lie beyond the capacity of an individual. T 
problem usually is to know where to find what is wanted. 

The world-wide demand for information of all kinds has grown 
rapidly that one is often at his wit’s end to know where to look for it 

If you are looking for instrument information—you will find it 


INSTRUMENTS. 


Z 


Do you Need a testing engineer, meter engineer, instrument mai 
instrument designer or maker? Your message in the Card Section 


WV 
\ 


bring you results. 


Consult the INSTRUMENTS Book Shelf when searching for bool 
on instruments for: measuring, testing, inspection, control, etc. Instru 
ments Book Shelf, Instruments Publishing Company, 1117 Wolfendalk 
Street, Pittsburgh, Pa. 


Your advertisement in INSTRUMENTS will be a new salesmar 


who will call on your prospects every month for a fraction of the cost 


of a personal visit. 

The right kind of advertising is the lowest cost salesman you could 
add to your force. Advertising is much like personal selling: one sales 
man may be worth ten thousand dollars a year, and another chap is a 
losing proposition at two thousand. 
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Some Instruments Used for Oil 
Spray Study 


Kalman J. DeJuhasz 


Spr problem of making the Diesel engine more dependable, more 
economical in operation and more adaptable for various duties is 

sely connected with the control of the properties of the oil spray as it 
is injected into the combustion space of the engine. On the smallness of 


he oil particles, on their distribution in the combustion space and on the 


L 


engine parts are subjected, the completeness with which the chemical 


energy of the fuel is transformed into mechanical work and the com 
pleteness of utilization of both fuel and air in the combustion process 

For this reason it is of paramount importance to know the properties 
f the oil spray. The Oil Spray Laboratory at Penn State has been estab 
lished for the purpose of carrying out investigations in this field 

It is not convenient, and in many respects not even possible to inves 
tigate the oil spray in the engine itself. Therefore special equipment has 
been constructed in the laboratory to produce oil sprays under condi 
tions simulating those in the engine and which admit the possibility of 
their investigation. Apparatus has been built up for measuring the 
velocity of spray, the rate of discharge, the pressure change occurring 
during injection and other spray properties. As the injection takes place 
it several thousand pounds per square inch pressure, the velocities attain 
several hundreds of feet per second and the duration of the injection is 
extremely short, therefore considerable difficulties had to be surmounted 
in the development of the equipment. 

In the following some of these instruments will be described: 
|. RECORDING PENDULUM FOR MEASURING THE MOMENTUM OF THI 

Oi, SpRAY AND ITs MEAN VELOCITY 

The momentum of the oil spray can be determined by shooting it 
against the center of gyration of a pendulum in a manner similar to the 
ballistic pendulum tests for the determination of the speed of bullets 
The impact takes place in accordance with the law 
and the pendulum is deflected. From the known mass of the pendulum, 
and from its deflection the momentum of the spray can be determined 

The ballistic pendulum principle has already been used in oil spray 
investigations.* 

The previous equipment of the experiment station was used in some 
tests and gave consistent results. After the suitability of the principle for 
oil spray tests had been proved by the means of this apparatus, it seemed 
desirable to further develop this device and include the following fea 


tures: 


of inelastic bodies 





*"Versuche an der Oeleinsp in der Diese M. | Z V 
scher Ingenieure, June 20, nd “Oil Spray Investigations at Penn State (¢ ge I 
H. Schweitzer. The Penn Stat Dec 1927; Mechanical Engineering, Transactions of 


the A. §. M. E., Gas & Oil Power, 1928 
**Asst. Prof. of Engineering Research, Pennsylvania State College 
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Continuous changing of the distance between the nozzle and 
impact plate. The distance changing mechanism to be oper 
from the outside of the pressure chamber. 

Small dimensions in order to reduce the size of the compri 
air chamber required for the housing of the apparatus. This 
desirable feature resulting in ease of handling and in econon 
compressed air consumption 

Automatic recording of the pendulum displacement as a 
tion of the distance from the nozzle. 

On these lines the apparatus shown on the accompanying dra 
(Fig. 1) has been designed. It consists of the following three main 
ponent parts: 

(a) The carriage on which the pendulum proper is mounted; 
(b) The bed upon which the carriage runs; 
(c) The recording mechanism. 
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tig. 1. Penn State Recording Pendulum 


The carriage consists of a horizontally arranged rectangular plate (1 
having four sliding shoes (2) at the four corners. On the pillar (3) 
horizontal beam (4) is arranged, on the two ends of which two strip 
steel (5) constituting the pendulum arms are fulcrumed. To the low 
end of the pendulum arms an L shaped rod (6) is pivoted. The pi 
are formed by pieces of thin piano wire inserted into the forked end 
the beam and L rod and into eyelets of the pendulum arms through « 
fully drilled holes. This construction has the merit of simplicity 
small friction 

The L rod is the pendulum proper and to its vertical arm an « 
interchangeable impact plate (7), to its horizontal arm the int 
changeable weights (8) are attached. Two adjustable stops limit 
movement of the pendulum. It will be observed that all these swin 
parts execute not a rotary but a circular translatory motion, all | 
(except the two steel strip arms which have a negligible weight) ren 
ing always parallel to their initial position. This arrangement has 
merit of the impact plate at all times remaining vertical and conseq\ 
ly perpendicular to the axis of the spray nozzle. Furthermore, that 
change of the weight does not affect the zero position of the pendul 
nor the radius of gyration, which remains, at all times equal to 
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sth of the pendulum arm. In the present design the largest usable im 
ict plate is 7” diameter and the length of the pendulum arms is 6” 
The bed consists of four parallel, horizontal bars (9) inserted at the 
two ends into two base rings (10) thus forming the skeleton of a half 
hexagonal prism. The two upper bars arranged diametrically opposite to 
» another form the runway upon which the carriage is sliding. The 
purpose of the two lower bars is to stiffen the bed against bending under 


the influence of the carriage weight and vibration. Rotatable, in bearings 
drilled into the two base rings a lead screw (11) is arranged carrying a 
nut (12) which is prevented from rotating by means of an extension 
engaging with the carriage. Rotating the lead screw thus causes a move 
ment of the carriage on a lathe. The lead screw can be rotated from out 
side of the pressure chamber by means of a hand crank carried through 
. stufhng box (not shown). A revolution counter arranged on this crank 
(not shown) indicates the exact position of the carriage inside the 


chamber. 











Photo of Penn Stat 


Pendulum 


The recording mechanism is constructed from a normal steam engine 
indicator. It is bolted to the pillar (3) of the carriage. Its pencil arm 1s 
actuated by the pendulum through an extension of the L rod. In order 
to compensate between the circular path of the pendulum and the rectt 
linear path of the crosshead of the pencil arm, the connection between 
these two is arranged by a piece of piano wire. The recording mechan 
ism gives in the present apparatus a five fold magnification of the pendu 
lum displacement. 

The drum of the indicator is rotated by means of a string in the usual 
manner, one end of it being attached to the drum pulley and the other 
to some fixed point on the base ring. Through the interposition of a 
small and a large pulley a reduction of one to five is provided in order 
to accommodate the travel range of the carriage (17 inches) to the size 
of the paper. Thus the card taken shows the momentum of the spray as 
ordinate on the basis of the distance from the spray nozzle as abscissa 

A light sheet steel cover is placed over the carriage in order to protect 
the indicator card from the oil spray. 





Mounting and 
by bolting one 
coaxially with 
parts fall withi: 
diameter high pressure steam 
ployed as a pressure chamber 
The te 
made at nitial pressure of 1, 
200, 300, 400 mm. Then using 
2,000 Ibs 
ind sO On, a Serie 
in. oil pressures 
staggering of 
abscissa points keeps the 
be drawn through the enc 
If injections into comp: 


n. are to be 


Nozzle :.0135 dia. » 
AN=2Z02 rm 


rn 
+ 


/€Se vel oF 


| 
j 


—t dt ti 
Inches 4g 
Momenlum of Silay 
Card faken with recording pendelum 


ntiit ¢ 


within the pressure chamber 
drum. The further oper 
each series of tests the chamber must be opened and the card taken 


The method of slight staggering and thus 
tinct can be carried further in this case, making 


pressures with the same original air change, and re 
card. This method results in economy of both amount 
time. It causes no difficulty to recognize each ordinate 


sure and air pressure to which it belongs, provided 
mined system of shifting is adhered to and the sequence 
noted. It is desirable, however, to dissolve into separate cards the cot 
posite card thus obtained after it has been taken out of the chamber 
so to avoid confusion. It is not difficult to keep track of the different « 
dinates, as the revolution counter attached to the lead screw han 
indicates at all times the exact distance he impact plate from 
nozzle orifice 

For the correct evaluation of the cards special care must be taken | 
the exact determination of the co-ordinate axes. The abscissa axis can 
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termined by 
tion. The position of the eagre il point then indicates 
is advantageous to determine th 
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The ordinate axis is determined by approaching the 
nozzle until the impact plate just touches the end o 


Error Sourc 
The more important of these are 
1. Solid friction 
2. Fluid friction 
to the use of very small diameter piano wire pivots 


paper. This latter must be kept at a low value by kee 
between paper and pencil extremely light and to ob 
card should be inspected and the end lines drawn in s 
been taken off from the drum, as the original 


cent on the basis of check tests with different weig 
pencil pressure does not influence the alia seriously 
with ordinary care consistent results can be obtained 
The effect of fluid friction caused by 
motion of the plate, could not be e xperiment: lly 
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Il. THE SPRAY STROBOSCOPI 









tion in the crosshead guide of the magnifying mechanism, 


hts. Sli 


the resistance ¢ 


present. Its magnitude depends on the eepeaty of the 
therefore its value can be reduced by employing small 
large weights. In the present design the re CIty 
the order of magnitude 5-10 cm. sec. and no serious 
resistance is anticipated in the air densities correspondin 
to 500 lbs. /sq. in 
Conclusions. The specimen cards shown in this repor 
the results which can be obtained by means of the ap] 
These and similar results show the suitability of the 
investigation of momentum, mean speed and penetrati 


slightly tapping the apparatus and thus elit 


irce of error is the friction in the recording mechanism, 1 


nts and, most important of all, the friction between the 


just visible. It is advantageous to use highly glazed Fi es 


1 1 
Ss point at several locations of 


oy] 


a ik 


possibility of error from this source is sn approximately 


The Solid friction in the pendulum parts themselves in negligible owi 
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Neither the rate of fuel discharge nor the velocity of the spra 
constant quantity. The variation of both during the injection period has 
an important influence on the indicator card and, in turn, on the specif 
fuel consumption of the engin 

In order to investigate these two quantities an equi it is d 
veloped based on the principle of the stroboscopic disc and shown in Figs 
¥ and 6. It consists essentially of a circular disc of ’ diameter rotat 
ing in front of the orifice at a short distance therefrom (approx. 1/16 
inch). On this disc, in the following to be referred to as “window disc, 
1 small window corresponding to two degrees of arc is provided. Th 
lisc is positively driven from the camshaft actuating the injection valv 
(or other spray producing mechanism, i. e., jerk pump) in such a man 
ner that the window is brought in front of the orifice always in th 
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me phase of the injection period. When the window is in front of the 
zzle a part of the spray can pass through the window, and can be 
yught in a cup. During the rest of the injection period the spray s 
vainst the disc and is intercepted. In order to change the phase under 
st and so to be able to test each phase of the injection period, the win 
low disc is not driven directly from the camshaft itself, but through the 
iterposition of an epicycle gearing. One shaft of the latter is drive: 
rom the camshaft, the other drives the window disc. while the third 
nember, preferably the spider wheel, can be turned manually by means 
a worm wheel drive. In the present equipment the epicyclic gearing 
fulfills, besides shifting the phase, also the function of a 2: 1 transmis 
sion, thus doubling the speed of the stroboscopic disc. Thi in 
quicker opening up and cut off of the spray by the window. Chain and 
procket drive is used for transmission and the worm gear acting on the 





1 
epicyclic spider is provided with a counter‘on which the phase und 
test can be read off. Owing to the two to one transmission the cut 
portion of the spray which passes through the window corresponds to 
one degree of camshaft rotation. Weighing the amount of oil p 
through the rate of discharge at various phase angl 

The spray velocity can be measured by the same equipment but witl 
the addition of another disc keyed upon the shaft of the window disc a 
a known axial distance from it. The latter disc to be referred to in th 


following as “target disc” is provided with degree gradations. The por 
tion of the jet passing through the window hits the target disc aft 
time element, necessary to traverse the distance between the two dis 


“t 


has elapsed. As during this time element the disc has rotated a certain 





es can be deter 


1 


angle, there will be an angular lag between the point opposite to 
windows (to be referred to in the following as “zero point”), and the 
point at which the jet hits the target disc. Assuming 


S distance between the two discs 
t time necessary to traverse S at 
Vv spray velocity 
a angular lag 
n r.p.m. of disc 
Then the velocity can be expressed by the following formula 


t a 
Error Sources of the Apparatus. The spray velocity decreases durit 
the passage of the spray through the atmosphere. The above described 
method gives the mean velocity within the range between the two di 


From this consideration it is desirable to reduce the distance S betwes 


ning sufhcientl 


the two discs to as low a value as compatible with obtain 
large and distinct readings for *. The reduction of the distance is espe 
cially desirable if tests are to be made under dense air conditions, i 

when the negative acceleration of the spray is considerable. Up to th 
present the oil spray experiments were made solely under atmosphy 
conditions, when the retardation is inconsiderable within the range whi 
has practical importance from an engineering point of view, i. e 
twenty or thirty inches from the orifice 
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On the other hand it is desirable to reduce the observational erro: 

the reading of the lag angle This can be attained by making its 

] ] . ] " + ” = ‘ ] 

value large, 1.e., the di t large diameter. From structural consid 
11, 4 


is, however, not desirable, especially if it is intended to 


such apparatus inside a pressure chamber 
The accuracy of the velocity determination depends to a great ext 
yn the accuracy 


reading an error d @ be committed, owing to faulty observation or fau 
hi 


1 
} tain 


f the reading of the geal lag. Pupp that in t 


determination of the zero point. The resulting error d v in the val 


velocity is to be determined: 6sn 


dv 6sn 


It cet tine les abil dis ceacemen a ictal | ie eee = 
t is seen that the absolute error 1n cres in a Quadratic fasn 
th +} : -™ = 
with the increase of the value © 
3 - , - 
relative, or percentual error is obtaine , dividing the 


error in the measurements of 
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1] 7 . . : rf ] 
occasionally required to perform difficult measurem 
ray 





ual of Kohlrausch would be more suitable for 
appear to be wholly satisfactory 

All these instruction books of the measuring science usually hav 
one point in common, they are largely reference books, respectivel 
lections of recipes. This cannot necessarily be designated as a defi 
for the engineer, who has not been specially trained, it always 
making the work more difficult. I therefore proceeded in this treati 
as to give it more the character of an instruction book 


—_— ‘ > thie ke _ ] + . + } ] 
For this reason the book lays no claims to completeness. I have k 


ingly omitted many things, which doubtless belong in a handbook « 
measuring science, and covered more completely those measurement 


e com] 
+ — ] . r > - 1 - - 
most frequently by the engineer. Therefore the chapters on measur 
| ] b | 
) cness, length, temperature with the mer 
thermometer are thoroughly covered, while other chapters, in con 


1 1 7 ; 
son with these, are treated briefly or in part omitted altogether. O; 


1 1 | 
of volume, weight, thickne 


search in vain for the measurement of color or the measurement 

tentials with standard electrodes. This was done, as I assumed tl . 

person, with experience as to how measurements should be carried 

can obtain the information from 

subjects. This treatise is only to give a simple and detailed introdu 

as to how basic measurements are carried out and, in fact how m¢ 

ments, which require a higher degree of dependability are projected 
In how far these considerations are of use in practice, and if the 


Suer , ; 
will be of value, only experience will tell 


Koenigsberg, Jan. 1, 1928 
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The James Brake Inspection 
Decelerometer 


(American Instrument Company 
r NHE most universal method of brake 1 


inspecnion present use 1s that 
in which the operator drives to a line marked on the road and ap 
plies his brakes. The distance from this line to the point where he comes 
to a full stop is supposedly a measure of his brake efficiency. The method 
: is open to criticism because the accuracy of the driver’s speedometer is 
inknown; the driver may and usually does miss the line by several feet, 
metimes applying his brakes too early and at other times too late. The 
driver has so many things in mind at the moment he should be giving hi 
entire attention to stopping in the shortest possible distance that the 1 
ilts of the tests are doubtful. In other words, the accuracy of tests dk 
pends on the driver, an element most objectionabk ll traffic experts 
igree that the test is a poor makeshift and has been used only because no 
better substitute could be found 











The James Brake Inspection Decelerometer avoids a! 
The test may be made at any reasonable s 


1 these difficulties 
peed on any stretch of road, 
and no reference marks are needed on the road. The in 


Lil 


strument reads the 
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distance in feet in which the car will stop from a speed of 20 miles 
hour regardless of the actual speed; in other words, it makes no differ: 
whether the car speed is 15, 20, or 25 miles per hour, the instrun 
interprets the results as though the car were traveling at 20 miles 
hour. All results thus reduced to the same basis, the test is a simple 
to perform, and all results are comparable 

The method of making the test is as follows: Set the instrument 
the floor of the car, with the direction arrow pointing along the lin 
the direction of the car motion (i.e., towards the front). Accelerat 
any desired speed and apply the brakes with as much force as possi 
The pointer will indicate the stopping distance from 20 miles per hy 
and will remain there long enough for an accurate reading to be m 
usually two or three seconds 

The instrument is very carefully constructed and calibrated. It sh 
last indefinitely with the proper care. The shocks and vibrations of ord 
nary use do not affect it. The principle on which the instrument operat 
is based upon the fundamental laws of motion; which are incontrove: 
tible. 

The Decelerometer is cylindrical in form, as shown in the cut, and 
about 6 inches in diameter and 7 inches high, weight of instrument ab 
ten pounds. For traffic departments where the distance to stop is fixed 
law, the dial can be marked in red at the critical distance. All tests abo 
the red line pass inspection, while all below are rejected. 

It is designed for use of Fleet Owners, Bus Lines, Taxicab Compani 
Police Authorities, Service Stations, Garages, Manufacturers of Autom: 
biles, Research Engineers, Electric Street Cars, and in general for th: 
whose duty it is to inspect brakes. 


With Vincent Bendix as chairman of the board, Orvill W. Thom; 
son, President, and Walter J. Buettner, Secretary and Treasurer, t! 
General Instruments Corporation has been formed to direct and op 
ate the James P. Marsh Company of Chicago, the American Pauli: 
System, Inc., of Los Angeles, and the Tiffany Manufacturing Compa 
of Newark. Negotiations are also in progress for the absorption of oth 
companies which will give General Instruments Corporation a most 
complete line of automotive, aviation, engineering and technical 1 
struments. The Vice Presidents are H. E. Linden, C. W. Curtis a: 
H. L. Blackman. The other member of the board is N. Bard. 

Products of General Instruments Corporation have been used | 
many famous flyers, such as Commander Byrd, Capt. Hawkes, King 
ford Smith, Sir Hubert Wilkins and Parker Cramer. For continued ad 
vance in the art of making precision instruments, General Instrument 
Corporation will operate a fine research laboratory under the directi 
of Commander Guy K. Calhoun, who during the World War | 
charge of the development of such devices as gyroscopes and su 
marine detectors. 
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New Model 547 Radio Set Tester 


(Weston Electrical Instrument Corporation) 


























HE Model 547 was designed to meet the more advanced servicing 
§ pe of radio’s latest developments. Model 547 embodies several 
features making for greater convenience and speed of operation. It is 
ingeniously designed, and will render a precise, comprehensive character 
of service. Model 547 is contained in a rugged bakelite case provided 
with a carrying handle and a compartment for housing the set acces 
sories and a few small tools. It has a re 
movable, snap-on cover—the overall size 1s 
1234x9x334 inches and the weight is ap 


. 


proximately 10 pounds. The panel on 
which the instruments and switches are 
mounted is of moulded bakelite as well as 


. i ( »4 
\, 
8 
y Ja 


the instrument cases, switches, binding 


or 
e 


. 
: 
? 
: 


posts, test sockets and tester plug. The in 
strument equipment consists of three 31/4” 
diameter Weston models; an eight range 
D. C. Model 301 for 750/250/100/50/10/35 volts, 100/5 milliamperes 
a double range D. C. Model 301 for 100/20 milliamperes and a fivi 
range A. C. Model 476 for 750/150/16/8/4 volts. All ranges with the 


exception of the 750/150 A. C. voltage ranges are made available by 





means of three rotary switches at the Tester Plug which is permanently 
attached to the set by flexible cable. All voltage and the 100/20 milli 
ampere ranges are also brought out to binding posts for use in making 
external tests using the flexible leads provided with the set. Two sockets 
are provided on the panel, a UX and a UY. The tester plug has four 
prongs and an adapter is provided to change it to a five-prong plug. All 
voltage and the 100/20 milliampere ranges are brought out to binding 
posts—the D. C. voltage and current ranges are brought to binding 
posts at the right and the A. C. ranges to binding posts at the left. Two 
binding posts and a 4!/2 volt C battery are provided for use in making 
a continuity test with either a high or low resistance voltmeter (1,000 or 
100 ohms per volt). The resistance is changed by means of a toggle 
switch. 

A complete book of instructions is supplied with each tester which 
also includes test data for many manufactured sets 

Some of the service tests that can be made with the Weston Model 
347: Simultaneous readings can be made of the heater voltages on the 
A. C. voltmeter and the plate current on the milliammeter, while plate, 
grid bias, cathode or screen voltages or the grid, screen or rectifier cur 
rents are being measured on the D. C. velt-milliammeter 

Tests with tester plug inserted in the radio set: 








Page 312 INSTRUMENTS Septemben 
Filament voltage, +-10 or 10 volts on the D. C. voltmeter 
Heater voltages, 16/8/4 on the A. C. voltmeter 

Plate voltages, 750/250 volts on the D. C. voltmeter. 

Bias voltages, for grid at tube base, £100 or £50 volts on D. C 
meter. 

’ bias voltages, D. C. sets with reversed filaments, 50 volts on D 

meter. 

Cathode voltages, +50 or —50 volts on D. C. voltmeter. 

Control grid voltages, —5 or +-100 volts on D. C. voltmeter 

Plate current ranges, 100/20 M.A. on the D. C. milliammeter 

Screen current range, 5) M.A. on the D. C. volt-milliammeter 

Grid test on A. C. or D. C. screen se tubes and °27 used as det 


Simultaneous readings of the currents of botl 


1 pl lated of full wav 
tifier tubes. 

External tests using binding posts and flexible cables: 

Measurement from center tap of power transformer, 750 volts 
C. meter 

Line voltage measurements, 150 volts on A. C. meter 

Heater voltages at power pack, 16/8/4 volts on A. C. meter. 

Plate current at various “B” supply taps, 100/20 M.A. 
meter. 

“B” supply at power pack, 75( 1 D. C. voltmeter 

x . hy “3 “C” battery voltages, 50/10/5 volts on D. C. voltmete: 
he self contained 4.5 “C” battery and 


eithez 1,000 or 100 ohms per voit resistance 1n voltmeter circu! R 


Continuity tests, using t 


tance measurements, the voltmeter as used for continuity tests al 

as a direct reading ohmmeter. The instruction card carries a en 

converts deflection in volts into ohms for the unknown resistance 
Values for condenser measurements given in instruction book 
Measurement of trickle chargers and other devices, the milliamn 

20 range may be shunted for 10 or 2 amperes. 


Books on Instruments and Devices 


for Measurement, Inspection and Control 
NOTE:—Instruments’ Book Shelf is prepared to supply any book or pe 
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MEASUREMENT OF AIR FLOW. E. Ower, 1928. Cloth, 194 pages, $5 
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WV. Germer. 1927. Paper, pages, $1 
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New Tachometer Generator 
(Esterline-Angus Company) 


HIS tachometer generator embodies in its design those items which 
teen a rugged and reliable machine, which can be installed with 
minimum expense. 

Simplicity of Drive. Reference to the accompanying illustration will 
show that the generator has an intermediate shaft carried in heavy ball 
hearings which is in turn geared to the armature shaft. This arrangement 
has two main fea 
tures. It relieves 
the armature of all 
strains due to the 
drive, and _ also 
makes it possible 
to drive the arma 
ture at the most 
advantageous speed 
by the use of dif 
ferent gear ratios 
between the inter 
mediate and arma 
ture shaft. As a re 
sult the generator 





may be furnished 
for direct connec 
tion to machines of different speeds. These generators can be coupled 
direct to the shaft having maximum speeds as low as 200 rpm., as well 
is machines having a maximum speed of 5000 rpm. With such a range, 
it is seldom necessary to provide outside gear reductions or special drives 
of any kind. Where direct connection is impossible, the generator can 
be driven by means of a flat belt, silent chain or gear 

The generator is contained in a cast aluminum case which has two 
compartments, one for the gears, and the other for the electrical parts 
The lower half of the case is designed so as to accurately locate all the 
parts. A stuffing box is provided about the shaft. The case has three feet 
so as to prevent strains in mounting 

The upper half forms a cover, which can be removed and replaced 
without disturbing any mechanical parts or electrical connections. A 
gasket forms a tight joint between the case and the cover, so that the 
whole is dust, gas and water tight. Terminal! openings are provided in 
each side of the case, into which are fitted insulated binding posts. These 
Openings are tapped for standard half inch conduit, and when desired, 
; binding post on one side can be removed and the conduit screwed 
into the opening 











’ , 2yai:che ; 2 l emnor CO 
mmutator and Brushes. Ot equal importance to the ar 
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; rd mo ee y ->¢ . +] ritatnr 1 he } 
in speed measuring generators, are the commutator and Drushes 7} 
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The brushes of special design, which 
vidDrate The y can De removed gd replaced 
_ 
ning, without any tools whatever. Construct 
Wo - * ¢t wm ‘ + * | i TY * + ; = ' ; 
come accurately to pt s1t1i0n len removed and I laced 


The Magnetic Field. The magnetic field is produced by a per: 
" 1 7 ss 


¥ > + 
magnet ol iC S 
Or » locat 
1 +} 
cross d the 
] 1+ 
LK nt neal 





An ad 











1© IM 
Stabdilizes t rne Vv 
we Sieleak 
1 y 1 - * - 
Higher Voltage Increases Accuracy. In the past, generators for s 
measurement have been designed to produce approximately six vo 


a ee ai oo —— 
a speed of one thousand rpm. With so low a voltage, the errors d 
I 


armature and brush contacts, leads, etc., were considerable. The | 
line-Angus generator develops approximately sixteen volts at on 
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ts in a more reliable and more accurate instr 
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Substation Switchboard Circular- 
Chart Recorder 


ECENT developments in switchboard panels are reflected in in 
strument design; and not the least of the requirements lies in the 


r « | | 
lemand for absolute conservation of space. This has brought the re« 
ngular type of instrument much to the fore; and the Bristol Company 


: ar a eae, Oa 
ow offering a small-sized round-chart recorder, which fills the need 
‘. voltmeters and ammeters in modern sub:station practice. In the 

development of the instrument, 





the cooperation of one 
largest and most progressive util 
ities in America; and it has been 
possible to confirm all design fea 
tures by exhaustive tests under 
protracted service conditions 
While the instrument const 
tutes a marked advance in the 
development of recorders, no bas 
ically novel principles are in 
volved: and all the elements in 
volved have been proved by 
years Of service 1n older types ol 
Bristol recorders. The general ap 
pearance of the instrument is wi ll 





exemplified in the voltmeter il 
lustrated in Fig. 1 

Fig. 1 The voltmeter is available with 
either of two forms of measuring element. The moving-coil type em 
bodies a fixed and a movable coil, electrically in series; while in t 
moving-iron type the armature takes the form of a disc, built up of an 
iloy of high permeability and low losses, lying in the field of a short 











Tht 


compact solenoid. In each case the moving part is carried on simple 
rugged knife-edge springs, one of which is directly connected to the 
recording pen arm. The moving-coil type is used where a complete 
scale is required, the graduations gradually widening as th 
ire approached. The moving-iron type of element provides a very unt 
form width of graduation through a limited range, and is particularly 
suited to calibration with a suppressed zero. The scales obtained with 
the two classes of voltmeter movements are shown in Fig. 2 as “A” and 
“B” respectively. 

The ammeter movement is structurally similar to that in the moving 
iron type of voltmeter, having a relatively long solenoid; and the arma 
ture combines a plunger and a disc in such a manner that there is ol 

tained a scale having a remarkable degree of uniformity throughout its 
range. This scale is shown at “C” in Fig. 2. A micrometer adjustment 
is available for field calibration of these instruments; and in the volt 

meter, fixed circuit conditions are maintained by the use of “Vitrohm’ 
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resistance in series with the movement. The inertia of the mo 
parts is kept as low as is consistent with the powerful actuating for 
ind such damping as is necessary is effected by a vane moving 

The design of the oil reservoir facilitates filling, emptying and clea: 
The wide range of damping obtainable with different grades 

makes it possible to record with precision small variations on comy 
tively steady loads; while on feeders with widely fluctuating loads 
moving system can be overdamped sufficiently to prevent objectio: 
blurring of the charts. Two classes of pen, the “V” type and ther 
voir type, are available, and these are supplied to suit the prefer 


f the individual 


user 


> 
~ 
Ge 





Fj . 
A. Scale of moving B. Scale of moving C. Scale of 
il voltmeter iron voltmeter ammeter 


By judicious use of the scale ranges shown, in conjunction with 
proper instrument transformers, it is possible to secure chart rec 
useful throughout their entire width; and, from the standpoint of tl! 
who have the handling of operating records, the circular chart 
ticularly suited for rapid examination and filing. And with a seven 
chart the whole week’s performance is visible at a glance. Regular c! 
speeds are for 24 hours or for seven days per revolution. The 
chronous type of electrically driven clock has given great satisfact 
and has been chosen as standard equipment on these meters; but 
spring-driven type can be supplied. 

The rectangular case of the instrument consists in a light but 
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tial casting having an over-all size of 8 by 10/7 inches, 4 inches 
deep. The hinged door, which exposes the whole interior of 
strument, is so placed that there is no interference between adjacent 
rders, if placed side-by-side. Associated with the name-plate is a 
nvenient tag-holder, particularly useful in identifying the circuits 
n which the recorders are installed. Throughout the design the 
feature of interchangeability has been kept in view, and the whole 
mechanism may readily be removed from the case without disturbing 
switchboard mounting or the wiring on the back of the panel 
Neatness of design, and carefully selected finishes make the appearanc 
pleasing to the eye. 

While numerous applications of a medium sized round chart instru 
ment suggest themselves to the meter engineer and the plant executive, 
the particular field of this recorder is found in the sub-station whence 
radiate feeders upon whose individual load characteristics a close check 
is desired. With a combination embodying on each panel three am 
eters and one voltmeter, continuous information is given as to con 
ditions of loading, current balance and voltage regulation with changes 
in the load. This arrangement which has been widely applied on feed 
ers, both regulated and unregulated, and this, with a seven-day chart, 
is particularly suited to unattended sub:stations 


| 


I 
1 
| 
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Miniature Portable Precision 


Instruments 
HE PARK ROYAL ENGINEERING CoO.. LTD.. have developed 


Miniature Portable Precision Instruments, which combine multi 
range first grade accuracy with ruggedness, and hence find a great d 
mand among wireless, motor car, telephone and other similar testers 

Three models can be supplied; a voltmeter, an ammeter and a volt 
ammeter. The latter instrument is self contained up to 600 volts and 
amperes, external resistances or shunts being required for the higher 
ranges. Six ranges can be contained in one instrument, the necessary 
change-over of connection from amperes to volts being affected by means 
of a neat switch on the instrument base. The dustproof Bakelite base and 
sheet iron cover are well finished and give a handsome appearance to the 
instrument. The adverse effect on the accuracy of the instrument pro 
duced by any stray external fields is eliminated by the shielding effect 
of the sheet iron cover. 

The movement itself is constructed on the Duprez and D’arsonval 
principle, the torque being produced by passing the current through a 
coil which moves in the concentrated field of a permanent magnet 

The moving coil is fitted top and bottom with the Park Royal Engi 
neering Co.'s Patent Spring Pivots which bear in specially set Ceylon 
Sapphire jewels. This suspension is known as the “Pivaspring,” and 
has proved itself in practice to be capable of insulating the movement 
trom the ill effects of the most severe shock and vibration. The Gun 
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fire test as applied to all British Admiralty work is first tried. Thi 
test is the firm’s standard shock test which consists of mounting 


‘ument on a wooden tray, having one end hinged and the other 


stri ) 

ing on an eccentric rectangular shaft re volving at about 500 R.P.M 
fter this test has been applied for 10 minutes and the instrun 

received a very severe buffeting, the pointer still returns to zer 

the calibration is unaffected. The excellent damping of the inst: 

due to the powerful field in which the coil moves and the alun 

former on which the coil is wound, is especially noticed during thi 





lied at the works before ship) 





ill instruments being subjected to a flash test of 2000 volts A.C 
tween any terminal and the case and before calibration a 50% 
load in excess of full scale reading is applied for 15 s ( 

nN tary overioac it | )% 


Books on Instruments and Devices 
for Measurement, Inspection and Control 


NOTE:—Instruments’ Book Shelf is prepared to supply any book or pen 


GENERAI 
A HANDBOOK OF PHYSICS ME ASL JREME NTS. Erwin S. Ferry and others. Vol 


mental M “hig mony matter 1 optics. 192 2 pages, $2 
Vibratory Mot Sound, Heat, Ele ctricity oak Site 19 Clo 2 g 
MANU AL CF PHY SIC, AL MEASUREME NTS. A. Zeleny J H. Er kson. 1923. ¢ 


THE THEO ORY OF MEASUREMENT. A Paln 1912. Cloth, 248 pages, $3 


TEMPERATURE MEASUREMENT 
PRACTICAL PYROMETRY. Erwin S. Ferry and Others. 1917. Cloth, 147 pages, $1 
METHODS OF MEASURING TE MPERATU me. Ezer Griffiths. 1925. Cloth, 203 pages 
PYROMETRY. W. Wood and J. Cork, 192 th, 207 pages (33. 
ELEKTRISCHE TE MPE RATUR-MESSGERAE TE. G. Ke Cc 275 pages, $ 
ANLEITUNG ZU GENAUEN TECHNISCHEN TI MPE R. ATU RE ‘MI SSUNGE N. O. k 
lauch and K. Hencky. 1926. Cloth, 174 pages, $4 
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A New Electric Engine Indicator and 
Spark Plug 


YR some time past, the page INSTRUMENTS and other t i 
klets have carried descriptions and advertise t f the Mel 
ers electric telemeter pressure ins tte X precision elect 
rent of unusual cha eristics operat { tw ene 
resistors 
to be 1! easured unbalar ces a WI eatst e br ge ult W 


pressure 


e 
t 





| 3007 Sgr" 


} 200 Nerme/l Tndicctor 


ood Spork Flug I pdicelor. 
> Scee’ 


ARPT. = 10/0 Geom Lood = /352./™ 
SperkAdy./7° Cytin. no3 Lasipent Oaleneton, 











he 


o ft veral 
General Motors Research Laborator 


1 ’ +9 ) 
es, using the McC Peters ré 
1 j 1 
istors, developed an electric pres 
ire gauge for use in internal n 
, | 
stion engine cylinders to obptain D 
2 1 1 
eans of the oscillograph in i l 
ons 1 nilar to that shown it 
itor card similar to that shown in 
, 2. i 
I in this line 


Fig. 1. Their researche 

were described in 

nal of July 1928, in an 

E. J. Martin and Mr. D. I 
e General Motors Research Labo 


ies entitled “A New Electrical Er 














ne Indicator,” which article arous 
siderable interest and comment 
The next step in their laboratory 
was a combination indicat ind 
park plug so that the pressure t 
tter could be screwed directly int 
spark plug opening of ar! iut 
le engine. This was Je 
ped 1 a most Satista I ma 
is shown in Fig. 2, which show 
arbon resistor pressure tr 
tr and spark plug in one unit I 2 
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A Demonstration of Physical Testing 
and Recording 


west rms of hydraul 
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New Meter Service Breaker 


HE Westinghouse Electric and Manufacturing Company announce 
aa breaker in the WK 


levelopment of a positive automatic circuit 


5 ter service breaker. This new break« ris Safer than Tuses Decause 1ts 
rmance cannot be easily altered by adverse conditions. It not only 
'S) , but it also protects 


teects the electric service companies equipme nt 
customer. Because of its 
r time element, it wi inl 
stands temporary overloads, but 
vill open the line before any 
Jamage can be done to the 
ipment or to the insulation 
the conductors. This feature 
nakes the meter switch particu 
larly adaptable for domestic use 
cause it allows for excessive 
tarting currents of motor 
lriven household appliances 
The service breaker is oper 
ited by a toggle switch being 
juick make and quick break, 
thus eliminating contact burn 
ing and variable action. It is op 
erated from the front by an 
improved and perfectly insul 
ited handle, which can be lock 
ed or sealed into the off position 
if desired. The box is of the 
usual form and dimensions, with 
irrangements made for ordinary 
meter trims and banking troughs 





Since there is no need to have access to the circuit breaker mechanism, 
it is sealed inside an insulating cover. This feature prevents tampering 
ind helps in keeping out dust and dirt. External connections make it un 
necessary to disturb the circuit breaker and facilitate wiring. All parts 
ire cadmium plated to reduce corrosion or of non-corrosive material to 
prevent moving parts from corroding together. Every precaution has been 
taken to assure that the breaker is always in good operating condition 

The self-heating bi-metal, operating the latch on the breaker, will not 
fuse on any overload current that can be obtained at the rated voltag 
In case of mechanical failure this U-shaped bi-metal acts in the circuit as 
1 link fuse and opens the circuit without injury to other parts of th 
breaker. 

Four valuable features are inherent in this meter service breaker. It 
eliminates the tampering with fuses. It protects the customer from the 
hazards encountered when replacing blown fuses. Service calls by 
operating companies are eliminated as the customer can reset 
thus decreasing the service expense to the Central Stati 
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siderable time element which permits the starting of domesti 
without tripping out 
The WK-50 service breaker is for 30 ampere, 125 volts, 2 wir 
neutral service. The breaker has been accepted by the Under, 
Laboratories and bears their label as a device approved for entrar 
is required by the National Electrical Code | 


Rubber Fatigue Testing Machine 


National Rubber Machinery Co. 


bene’ pieces of cured rubber 
or elastic compounded mate- 
rial of conventional sizes are 
tested for elongation, tensile or 
flexing strength by the simple op 
eration of extending and releas 
ing it continuously and at prede 
termined speed, to the point of 
breaking. 





The machine is designed for 
quick change of the elongation 
travel, and rapid sure grip of 
jaws. A valuable feature of the 
machine consists in the possibility 
of checking the degree of vulcan 
ization between a test piece cut 
from a regular product and a like 
piece cured in a test or sample 
mold. 


Attachments for this machine 
to allow a compression test of 
two pieces of rubber compressed 
together or against a surface at 








any degree of movement in as 
much as the stroke goes down to 
absolute zero have also been de 
veloped. Another attachment al 
lows two pieces of rubber to be 
inserted in a special device for 
making a twisting test. There are 
many applications of such fatigue 
tests that can be made, and it is 
applicable to manufacturers of all 





classes of rubber goods, which re- 
quire resistance from bending, 
cracking, frictional and heat-resisting operations. 











c ntember, 1929 INSTRUMENTS Page 323 


Minimum Temperature Recording 


Strut Thermometer” 
H. B. Henrickson*™ 


HIS recording strut thermometer is a simple instrument for use in 
aircraft for the purpose of obtaining a record of the minimum tem 
rature only, of the free air through which the plane is flying. It is 


t 


ll in size, easy to attach to the strut, light in weight, and responds 
tickly to changes in temperature. The time lag is low, amounting to 


Ui 


seconds in a wind-stream of 17 m.p.h. At flying speeds this lag would 


be reduced to approximately 5 seconds. The record is made on a remov 
able camphor-smoked plate by a pen arm attached to a coiled bimetallic 


ip which is securely mounted on the aluminum frame of the instru 


t 
‘t 


ment. The coiled strip is made of invar-steel and brass. An arce-like trac 


tr 
bl | 














ction - sesame a 





is made on the smoked plate. Graduations have been etched on the base 
plate near the end of the pen arm so that it is possible to note immedi 


itely at the end of a flight the minimum temperature attained. The rang 
of the thermometer is from +100° C. to —100° C. The readings ar 
uccurate to +2 or 3° C. over a range of +40° C. to —60° C. Thi 


transparent cover of the instrument is made of heavy celluloid, bent over 


1 


and secured to a stream-lined form. The celluloid is perforated at the 
leading and trailing edges in order to allow the air stream to effectively 
ventilate the bimetal temperature element. The instrument has been used 
in connection with high altitude flights made by Captains Streett and 

*Assistant Physicist, Bureau of Standards 


**Publication approved by the Director of the Bur f Stand ft { 


VI 
merce 
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Stevens, U.S.A., and re recently by Lieut. Apollo Soucek, U.S.) 
times oO! rea y ft F i ind le Sea il iltitud 
The trument ull occasions functioned perfectly and hel 

, 
me 


\Y rit thy 


New Model J Micrometers 


(Sensitive Research Instrument Corporation) 





‘ : ee. ; 
ADIO lamp tu unufacturers have had to keep a large 1 
is | ‘ P | 
spare instruments 1n stock to re] struments burned 
' 
nspecti for grid plate shorts 
This difhculty has been overcon y th vw Mod mict 
This instrument is protected by a fuse and a npensated sh 
] y 1 ] 
key. When t Key 1S up th 
: 1, , 
rument ae VOl voltmeter 
} 31] n] ' 
ind any shorts will only cause a 
ce ; 
defiection of th need] It n 
reading 1 h . when ins] ting 
1 ] 
i tube tn Key 1 depress | ind 
tn meter then fecomes a ml 
croammeter, reading from 0-15 





microampert 

The push button switch is of 
special design so that it cannot | 
held down continuously by plac 
ng a weight on it 

The instrument is rugged, com 
pact and exceptionally sens‘t 
it is 6 inches long, 4'4y incl 
wide and 2 inches deep 

The scale is calibrated and 
hand drawn having an unusual 

















length of 344 inches. The damp 
ing is so arranged that the point 
er just passes its final pesition 


before coming to rest. 
1 


hed m« 


The top is a highly 
The 


1 ] 
and locking key 


polis 


case is walnut and dust proof 


ulded bakelite 


Dalit 
I 


Normally, it is equipped with binding 


posts ( 
| L 


yn 


panel as illustrated, but the instrument can be supplied for flush 
ing into a panel or table, binding posts in back or on bottom of the 
RANGES AVAILABLI 
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A New Automatic Signal Lamp 


(American Instrument Company) 
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| the reflector and is ad ib rt t 
xis of the rays 
A switch is p ided the é t , t t 
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g effecte ] de { fl es lig t I { t { 
ype of signal lamp, as inst tions and othe 
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transmitted between the parties, thus avoiding much unproductive trav 
speeding up perat S 
The 5./-Voit DUID USéE 1is of a special type, in which the filament 1s 


nto a small helical coil, furnishing a powerful but diminutive 


| | ; ; 
light. This type of filament is easier to focus and, as it is concentrated 


; 1 1 
focal point, the divergence of the rays 1s less than with the usual ty} 


Deam 18 very powertu having been see from a distance of 100 miles 
telesc pe I moderate powe 

: é “ae : ; 

Chis lamp, using a 6-volt bulb, has been observed upon over a line a 
and fifty-two miles in length. This exceptionally long line was over a 





o the ct { tt 


ne O 





hy¢ erv mat ¢ u ¢ es ne ittenda t 
} f light t} h ¢l} 
N i K i Care 4 € opnts eve ugh € 
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I 
[} uto! ter is le 
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W 1 1 lamp S1x sad { ee weeks 
The entire si I nsist one I ind one ynter, wi 
te weig t 18 I S 





NEW INSTRUMENT INFORMATION FORM 


INSTRUMENTS—Industrial and Scientific 
1117 Wolfendale St., Pittsburgh, Pennsylvania 


Please furnish additional information on the following checked i 


James Brake Inspection Decelerometer 


New Model 547 Radio Set Tester 
New Tachometer Generator 


Substatic Switchboard Ci lar-Chart Recorde 

M i e Portable Pre SiO! ] str ents 

New Electric Engine Indicator and Spark Plug 

4 Demonstra of Physic Testing Recording 
New Meter Ser e Breake 

Rubber Fatigue Testing Ma ¢ 

M num Temperature Recording Strut The ete 
New Model J] Microa eters 

New Aut tic Signal I p 








ic lighting device wl 





tor 
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Stiffness Test for Paper, Light Card- 


board, Foils and Membranes 
(Askania-Werke A. G.) 


S the conception of stiff 
ar 
ness arises for the frst 


time with this instrument, a 









short definition is permissible 
For this purpose we will 
sider the possibility of reading 
letters and newspapers without 


placing them on a supp 











Fig. 1 





most cases they are held at 
in angle of less than 45 
degrees to the horizontal, 
ind in fact so that a slight 





— 
curvature is present due to Aa i so 
the grip of the hand. This 
curvature counteracts the 
effect of gravity, which at 
tempts to pull down the top 
part of the sheet. If too great a length of the paper is held horizontal, 
the sheet is creased downward. The same occurs if a spot in the paper is 
loaded with too great a weight. The length, as also the weight added, is 


therefore a numerical measure of the stiffness. As one cannot vary thé 
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at 1] a oe. er es Bees ais 
length at will, it remains that for a wholly satisfactory solution, 


t IY 


merical determination of the stiffness be made by means of wei 


he new stiffness tester (see Fig. 1) operates as follows: 


A strip of the paper, to be investigated, is cut into strips 2 ct 
ind 5-15 cm long, according to what is available. This is clamped : 


Khyt 


spring jaws at the top ol the instrument so that a curvature is ob 
The arresting screw is released, and the weight acts on the hollov 
of the paper strip, by means of a lever mechanism. The length of 


nN 


tested can be varied by moving the slide carrying the weight by mi 
a rack and pinion. If the paper is too short so that a sideward crea 
not possible, a heavier weight must be used. With a certain dista: 
the slide carrying the weight, creasing results, as is illustrated in | 
The distance of the point of application of the force from the cla 
point can be read on a scale to 1/10 mm by means of a vernier and 

] 


a measure of the stiffness of the particular sample. 


Time and money can be saved by reading Instruments’ Advert 
Pages as often as its editorial pages. That is because all advertisi: 
INSTRUMENTS is vouched for by the company whose name is o1 


advertisement 





American Two-Tube Constant Temperature 
Viscosimeter Replaced Six of 
the Regular Type 


with one oil company 


This bath will assure a saving 
of $2.00 to $5.00 per viscosity de 
termination in comparison with the 
older equipment 


Also-— the temperature of the 
bath is automatically controlled to 
within 0.1° F., which is rarely pos- 
sible with the equipment formerly 
used 





For additional information write 


THE AMERICAN INSTRUMENT COMPANY 
774 Girard Street, N.W. Washington, D. ‘ 

















mber, 1929 : INSTRUMENTS Pa 3 2 


Portable Lightning Generator 
For Field Testing 


(Westinghouse Electric & Manufacturing Co.) 


ECTRICITY and its use for domestic and industrial purpos ive bee 
ssowing rapidly and along with this increase in the extent of its use, t 








as been an increase in the importance of continuity t electric service. Or; 
the major causes [¢ tion to s¢ e that eld t re 
tiy to the rorces ) vest ition 1 ana S t 1 i | 
fect on transmission eal arteru f powe 
The W esti! gh USE | Man Ifactur ( " pera ¢ 
local public utility ve district wherever a llat r 
ip several lightning investigation stations in the field during the past tw 
and are making headway in the study of this problem. Progress is al 
made in types of equipment used at these statior Instruments and ippal 
have been devel yped capable Ot re irding \ Ita s al d hy LVIOI { ‘ htr 








Lightaime Cemeralor 


Peeing Flectre £ Mtg 














At this modern | ng experimental stat! 1 rad leparture 
ventional practice has been taken, namely, both the instruments for record 
the surges and the equipment for manufactur the irge ive Dee 
portable, and are, therefore, quite flexible in their applicatior The rhtt 
irge generator itse'f is housed in a four-wheel trailer \ g the generator a] 
pearance of a single-room cabin with a roof very slightly peaked. The hous 
feet long, 8 feet wide and 7 feet high 


r 
The difficult task of building a portable generato: litably arranged to ] 





volts from a beam or bridge fabricated from insulati1 material, 1 ur 
maple wood. Such a beam is necessarily quite long but the outfit has been given t 
desired portability by using 
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The bridge extension is 14 feet long and carries a weight of 11 t 
nt near the outer end. This is « 
by two wood strain insulators, each 5 feet long, end-to-end fastened t 
bridge at a point about 9 feet out. To the other end of the insulators is f 
teel cable which is passed over a pulley 5 feet above the near end of the 


therefore necessary to support it at a poi 


yred near the far end of the house. The tension on this cable 


ind 1s an 
1 


to each side of it is attached a 





pounds. The bridge is 314 feet wide 


t 
, : 
track on which seven units of condensers are rolled out 


c f these units, fourteen in all, consist of 5 cans of condensers, ¢ 
ing .5 microfarads capacity and occupying a space approximately 3! ft 
I yin{ \ 2 


litably suspended from its micarta carriage tw 








up ready for test, seven of these units are 

units are on the portion of the track inside 
‘oe 

On t Ol r end of the bridge is located t 





ator, from which the mi ] 


1 1% 1 7 . 
110n Volt lead wire 1S suspended WI! 





| | | 
1e transmission lin the sphere gap that serves as a swit¢ 





sense that, when it breaks over, tl 





ted t t 
j le tance od far al 
and variable reactance used Or § ma I 
] 1] 
forms which will be used 
, ‘ ‘ , 
In the end of the house away from the bridge are the step-up ti S 





. ise > ] re he 1 J >d } 
used to raise the a.c. voltage up to the thousands of volts required by 


j 
, , , 1 , 
fying tubes, the two high voltage rectifying tubes that change the 
, 
} 





current into direct current needed to charge the condensers, insulating 


] > } sy 
he control switches. T 





ers, several 1d ammeters, and 
] ] ] 

voltage 1s supplied to the step-up transtormers fron snerator mounted 

j j 


; ny , > TO x, ] , +1} 
front of a Fordson tractor, the fri tered by le 









to afttord space tor the generato rator, thr 
belt connection, and also provides g the tra 
houses the lightning generator 

The trailer has four wheels. The two wheels on each end can be pivot 
locked in mid position, in this way to pull ide p 
The top of the floor of the house is 50 in the 





the > > > oF in he he Wlev in th 
the roof is 1114 feet above the ground, and the te p of the pulley in the 
ground. The total weight of the surge-g: 


yc qwejoht of the trailer ic 10! tor 
OSS Wel1gnt oO! ne trdlier 18 1U'/7 TONS 





harged to 75,000 vo 





1 “4 
accompanying resistances are connected in parallel for charging. Then ; 
unit is allowed to disch ss its individual spark gap in series wi l 








ms resistance. This raises the voltage on the next unit suff 
— ce eee ee ; 
to cause it to discharge across its individual gap similarly to the and 


the gaps are broken down in succession. When this has taken place, a 





densers ead irging 1m series and voltage across each Cc genser 
1 dis Saad ' oS ae a sae oe vidual voltag 
1dGILIVE ela oO i the rest and tne s§ ( the individua itapes 
ndeneere ic the tntal Itage impressed y the main nhere 
Cé Gensers 18 the totai voltage impressed across the main spnere 








1 1 1 1 1] . : ] the 
lain sphere gap Dreaks di wn, the entire million volts is impresseaG on thé 














+1 1 
two Will De assigned the operation of the generator 
mer t ] ne-third f the entire tectino crew » the trancmiccaon line 
en are ¢ iy one-third ¢ tne entire testing crew on tne ransmission ine 
cher re used at the thode rav “sllogranh stat hich j ] nor 
otners are used at the catnode fray oscaiuograpn Station WhIcN 1S aiso pol 
’ 1 . ‘ 7 1 
this case. It requires about hve hours tor the two men to set up the lg! 
1 7 - 
ger trom t assemD for shipping cond 
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Write for prices. 


BUILDERS IRON FOUNDRY 


“Builders of The Venturi Since 1891" 
27 Codding Street Providence, R. 1. 
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for directly reading the mean indicated pressure of reciprocating 
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For rapid and convenient regulation of multi-cylinder engines so 
that each cylinder has the same load. 

To control the output. 

It is used as a permanently connected instrument for continuous 
operating control. 
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STANDCO MEGOHMER 


A Siemens & Halske Product 
For insulation resistance measurements 
self contained D.C. generator 
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POTENTIOMETE RS—indicat- 

ing, Controlling, Recording 

Leeds & Northrup Co 

POWER FACTOR METERS 
Jewell Electrical Instrument C 
Weston Electrical Inst. Corp 

POWER FACTOR REGULA- 


OR 
PRESSURE METER 


PROTRACTOR 
Optical 
Bausch & Lomb Optical Co. 
PSYCHROMETER 
Recording 
Colonial Supply Co. 
Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 
Sling 
Colonial Supply Co. 
Taylor Instrument 
PYROMETERS 
Optical 
American Instrument Co. 
Brown Instrument Co. 
Leeds & Northrup Co. 
Pyrometer Instrument 
Radiation 
Indicating 
Brown Instrument Co. 
Colonial Supply Co 
Leeds & Northrup Co. 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Recording 
Brown Instrument Co 
Leeds & Northrup Co 
Taylor Instrument Cos. 
Thermo-electrie 
immersion 
Bristol Company 
Brown Instrument Co. 
Colonial Supply Co. 
Leeds & Northrup Co 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Indicating 
Bristol Company 
Brown Instrument Co 
Leeds & Northrup Co. 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Recording and Controlling 
Bristol Company 
Brown Instrument Co. 
Leeds & Northrup Co 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Surface Contact 
Bristol Company 
Brown Instrument Co 
Colonial Supply Co 
Leeds & Northrup Co. 
Pyrometer Instrument Company 
Taylor Instrument Companies 
REF RACTOMETERS 
Rausch & Lomb Optical Co 
Teschner-Myers Co., In 
REGULATORS—See Controls 
RELAYS 


Companies 


Company 


American Instrument Co. 
Leeds & Northrup Co. 
Weston Electrical Inst. Corp 
REMOTE METERING EQUIP- 
MENT 


Bristol Co. 

Brown Instrument C 

Leeds & Northrup Co 
RESISTANCES—Electrical 

Leeds & Northrup Co 
ROTOSCOPE 

Commercial Engg. Labs. 
SACCHARIMETERS 

Bausch & Lomb Optical Co 

Taylor Instrument Cos 

Teschner-Myers Co., Inc 
SACCHROMETERS 

Tagliabue Mfg. Co., J 
SCRATCH HARDNESS. TESTER 

Colonial Supply Co. 


INSTRUMENTS 


BUYERS’ GUIDE 


SHUNT METERS 
SHUNTS 
Leeds & Northrup Co. 
Weston Electrical Inst. Corp 
SIGNALLING DEVICES—Auto- 
— 
trument ¢ 
SLIDE. RULE Ss 
SOIL PRESSURE CELLS 
American Instrument Co 
SPECIAL INSTRUMENTS 
American — ngage Co 
Burgess-Pa ; 
SPECIAL ELECTRICAL 
STRUMENTS 
Brown Instrument Cx 
Leeds & Northrup Co 
Rawson Electrical Instrument Co 
Weston Electrical Inst. Corp. 
SPECTROSCOPES 
Bausch & Lomb Optical Co. 
Teschner-Myers Co., Inc 
SPECTROPHOTOMETERS 
Bausch & Lomb Optical Co 
SPEED INDICATORS 
See Tachometers 
STANDARD CELLS 
Weston Electrical Inst. Corp 
STEEL TAPES 
Colonial Supply Co 
STRAIN GAUGE 
Southwark Fdry. & Mach. Co 
STRESS INDICATOR 
STROBOSCOPES 
Commercial Engg. La 
SULPHUR DIOXIDE METERS 
Leeds & Northrup Ce. 
Tagliabue Mfg. Co., 
SULPHUR DETERMINATION 
APPARATUS 
Burgess-Parr Co 
Tagliabue Mfg. Co., C. J. 
Teschner-Myers Co., It 
SUNSHINE RECORDERS 
Colonial Supply Co 
Leeds & Northrup Co. 
Taylor Instrument Companies 
SUPERPRESSURE CATALYST 
EQUIPMENT 
American Instrument Co. 
SURGE RECORDERS 
SYNCHRONIZING FORKS— 
Electrical 
Leeds & Northrup Co, 
TACHOSCOPES 
Brown Instrument Co 
TACHOMETERS 
Bristol Company 
Brown Instrument Co 
Colonial Supply Co 
Leeds & Northrup Co 
Pyrometer Instrument Cc 
Herman H. Sticht & Cor 
Weston Electrical Inst. 
TELESCOPES 
Bausch & Lomb Optical Co 
TENSIOMETERS 
American Paulin System, Inc 
TENSOMETER (Huggenberger) 
Southwark Fdry. & Mach. Cc 
TESTING MACHINE— 
Universal 
Southwark Fdry. & Mach. Co 
THEODOLITES 
THERMO-JUNCTIONS (Electric) 
Rawson Electrical Instrument Co 
THERMOMETERS 
Gas Filed 
Bristol Company 
Brown Instrument 
Colonial Supply Co 
Taylor Instrument 
Tagliabue Mfg. C 
Teschner-Myers C 
Mechanical 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J. 
Teschner-Myers Co., Inc 
Mercurial 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 
Teschner-Myers Co., Inc. 
Resistance 
Brown Instrument Co 
Leeds & Northrup Co 
Wilson-Maeulen Co., Inc 
Vapor-Tension 
Brown Instr 


Tagliabue Mfg. Co 
Taylor Instrument C 
Wet & Dry Bulb 
Bristol Company 
Brown Instrument ( 
Leeds & Northrup ( 
Tagliabue Mfg. ( 
Taylor Instrument 
THERMOSTATS 
American Instrument ( 
American Radiator ( 
Bristol Company 
Brown Instrument ( 
Tagliabue Mfg. C 
Taylor Instrument ( 


TIME OPERATION RE 
ERS 


Tagliabue Mfg. Co., ¢ 
TIME RECORDERS 
Brown Instrument Co 
TIME SWITCHES 
TIME STAMPS—Automatic 
TIME SYSTEMS—Electric 
TIMERS 
Leeds & Northrup ¢ 
Rawson Elec. Inst. ( 
TINTOMETER 
Teschner-Myers (¢ I 
TORSIOGRAPH 
Lehmann & Mi 
TRANSITS 
Eng'neer’s, Surveyors, 
Pocket 
Taylor 
VALVES 
Automatic Shut Off 
Brown Instrument ¢ 
Tagliabue Mfg. ¢ 
Balanced 
Brown Inst 
Diaphragm 
Tagliabue Mfg. C 
Taylor Instrument ( 
Electrically pce 
Brown Instrument 
Reducing 
Tagliabue Mfg. C 
Regulating 
3rown Instrument { 
Tagliabue Mfg. Co 
Taylor Instrument ( 
Safety, Fuel Shut-off 
Tagliabue Mfg. Co 
VENTURI METER 


Bro wn Ins trumer 
Ir 


Mine 


Instrument ( 


rument 


Br 
VIBROGRAPH. 
Lehmann & Michels 
VIBROMETER—DAVEY 
lectrocon Corporat 
VIBROSCOPE 
Electrocon (¢ 
VISCOSIMETERS 
American Instru 
Tagliabue Mfg. ( 
Taylor Instrument 
Teschner-Myers (o., 
VISCOSITY TUBES 
American Instrument ( 
Teschner-Myers ¢ I 
VOLT- AMMETERS 
Eleciri Ir 
Westinghouse Ff 
VOLTMETERS 
Indicating 
Leeds & Northrup 
Rawson Electric: 
Weston Electrica 
Recording 


rporat 


Jeston 


WATER A “SEDIMENT Af 
RATUS 


Tagliabue Mfg. Co., ¢ 
WATTHOUR METERS 
WATTMETERS 
Indicating 

Rawson Electr 

Weston Ele 
ee, 

Bristol Company 
WAX MELTING 

Tagliabue Mfg. 
Teschner- Myers I 


APPARAT 
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CURRENT LITERATURE REVIEW 


Interpretation of Stack Gas Analysis. G. E. Salkvi B 
1929. pp 1055-1057 


I 


» orant 


mounts of CO nd Osc in t m f 
New Research Laboratory at East Chicago. B! 


1027-1030 


4 n § I jries.—M.S 
Calibrating Set for Current Measurements. 
El. Zeits., Feb. 28, 1929, PI 


sungen.) Ll PI 


imeters \ 

imy by atta ng t T t i I S K M 
Capacity Variometers for Precision Measurements. 
Prazisionsmessur yen.) EI zeits., Fet 28, 192 


h i 


The Cc joudburst H: baer ss Testing Machine. (De: 
naeeee- Metall tscl iit, July 19, 1929, 


A Modification of the Moving Boundary Method for the Determination of 
Transference Numbers. H. P. Cady and L. G. I vorth. Jl. Ar 
Soc., June 1929, pp. 1656-1664 


[The Condensation of Steam. D. F. Othmer. 
pp 576-583 
‘ on an isothe: ] ndensit aaa M.E.H 
A New Voltmeter Using Water as the Measuring Medium. 
Eng Chem., Analytical Edition, July 15, 1929 5-17 
| | ¢ 
Bimetellic Hlectrodes for Titrations Involving a Cc hi inge of Hydroge n- ion Con- 


ae 


centration. Raymond Mat uoss, Ind. | ( , A I 
ly 15, 1929, 


| y 
Simplified ledine ‘Pe cieaihe Apparatus re Viineiinedion of C shies Monoxide 
in Flue Gas. F. E. Vandaveer and R. C. Gr Ind. Eng. Chem., Ana 


lytical Edition, July , 1929, pp. 129-133 


AAR 


aie LE 
peeeivemhente is in he Der nige ’s Colorimetric Method for Phosphorus and Arsenic. 
Emil Truog and A. H. Meyer. In. Eng. Cher Ar tical Ed a, J 
i, Ae2e, pp. i: 39 
ik. The method sho | 
t the single and joint determinations of arser nd | 
4 — Metal Soxhlet Extractor. L. R. Bri 
paenon, July 15, 1929, Pp 139 140 
Modification a Parr’s Total Coleen Determin: ation in Coal 
E. P. Hardin nd. Eng. Chem., Analytical | i 
145-148 
j ‘ 
es the 
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INSTRUMENTS 


Ames Micrometer Gauges 
For almost every testing and measuring re- 
quirement—Precision Instruments for laboratory 
use—Upright Dial Gauges—Thickness Gauges— 
Dial Gauge Heads—Pocket Gauges—Com- 
parators— Densimeters— Lens Measures— 
Halftonometers — Paper Gauges — Rubber 
Gauges—Automatic Gauges. 
Precision with speed and extreme accuracy. 


Send for complete 
information about them 


B.C. AMES CO., Waltham, Mass. 
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CURRENT LITERATURE REVIEW 
4 Measuring Method for Luminescent Light. (Eine Messmet} 


licht.) F. Plotnikow itschrift fur Elektroche: 
1 


Zensiic 
2-434 


physikalische Chemie, July 

f } ter ’ I +} j Pa j ] { 
Determination of Calorific Power of Gases. (Uebe: 

Dr. H. Loeffler. Chemische Fabrik, May 


H. rrying 1 
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ration method. ( par vit! lar inst! EW! 
Apparatus for Demonstrating Melting and Boiling Point Determinations. (E11 
Apparat zur Demonstration von Schmelzpunl ktsbest 
- } 9 nn 279 


te ind S1¢ lepunktsbestin 
mungen.) Schmidt. Chemische Fabrik, Jur (ASE Pe 


tr { 


A New Automatic Apparatus for De 
onl 


n ety 


einen neuen automatische ia 


tion.) J. Pritzker and R. Jungkun:z 
pp OU 5 


tical results are ir 17 letermination it EI 
[The Bloom Gelometer, A Modern Instrument for Testing of Glue and Gelatin. 
(Das Bloom Gelometer, ell neu reitliche Instrur ent zur Prue > I 

} lantineg llerter ) H Mendel Chemiket I 


Lein en-ul d Gelanti 
1< 


1929. p 


#7, Pi 


T} ] 

rh 

Th 

tion of Glue Manufacturers, Atlantic Cit trated and it tion e» 

Iwo Devices for Facilitating the Testing of Liquids with a Hydrometer. (Zwei 
Vorrichtungen 21 Erleichterung d Spindelns Fluessigkeiten.) P 

1] July p. 526-527 


Measurement of Surface Tension in Laboratory and Practice. (Die Me 
Oberflaechenspannung in Laboratorium und Betrieb.) H. Ca 
48() 


tages ar \ E.f 
An Improved Adjusting Device for Thermo Regulators. (| 


Thermoregulatoren.) F. Fri 


Apparatus for Testing Oil (Oelpruefapparat). H 
May 1, 1929, pp. 344-345 
af deserve —E.1 
Particle Size in Silica. R. H. Aborn and R. L. Davy 
1929, pp. 59-71 





INSTRUMENTS Septer 


INDEX CARD SECTION 


A file card index will be a valuable asset. It is suggested that this index information b¢ 
mounted on cards, and filed in your desk or in a file box on top of your desk. You y 
have within easy reach an index of instrument information of incalculable value 








SOME INSTRUMENTS USED FOR OIL Spray STUDY 


KALMAN J. De JUHASZ, INSTRUMENTS, Vol 


pp 299-306. 6 fis 





MEASUREMEN INDUSTRIAL AND SCIENTIFI 


DR. WALTER BLOCK, INSTRUMENTS, V 
pp 407-308 








CARD SECTION 


CLASSIFIED CARD SECTION ADVERTISING RATES 
$10.00 per insert 


Boxed Display Space, 2 x 7g ins. 
2 5.00 per insertior 


Positions Wanted Advertisements, 2 x 7s ins. 


Address advertisements and replies to Instruments Publishing Company, Pittsburgh, Pa 














Thermometers and Hydrometers Motor Operated Controllers for 
a : regulating Valves, Dam; 
Industrial- - Scientific Louvers, Rheostats 
Time Cycle Contactors 
: owes eae a ees Electric Heater Controllers, et 
FR. FLEISCHHAUER & SON Automatic Temperature Control Co., In 
$936.-187 Place Hollis, N. Y. Philadelphia, Pa. 


Prices on Request 

















E. S. LINCOLN “STYLOGRAPH” 


Consulting Electrical Engineer White wax sensitized paper for aut 
recording in graphic recording instr 
THE STYLOGRAPH CO 
P. O., Coldwater, Rochester, N. 
Graybar BLpc. Patent Applied for on Product, Pr 


420 LEXINGTON AVE., a i oF and Machines 


Designs Investigations Reports 
Electrical Research Laboratory 














The The Davey Dynamic The 
Vibroscope Balancing Equipment Davey Vibrometer 
A portable stroboscope A portable instrument for balancing A sensitive instr t 
for observing mechan- all types of rotating parts while for the measureme 
isms in motion. running under their own power. vibrations 


ELECTROCON CORPORATION - - - - 6 Varick St., New York 











When writing to the above companies, mention INSTRUMENTS. 























Our extensive line of 
catalogs will cover your 
particular interests. <A 
letter, stating what you 
make or what instru 
ments you use will 
bring detailed informa- 
tion. 
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dicating, re 
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petrole Im 
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perience we 
indicatior apdl 
Our services are at } 


Taylor /nstrument Companies 
ROCHESTER, N.Y., U.S.A. 


MANUFACTURING DISTRIBUTORS 
N GREAT BRITAIN 
SHORT & MASON, LTD., LONDON 


CANADIAN PLANT 
TYCOS BUILDING 
TORONTO 


SENSE OF INDUSTRY 


erature Instruments 


REC ORDING ~ CONTROLLING 
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The I: 


Chrome Plating Tank Met 


WING to the fact 
narrow 


TEMPERATURE CONTROL is perhaps the most im 


between a very 


that proper 


Temperature 


chrome deposits can 
temperature range for a give 


Measu 


1 1 1 
the mmercial success of Chromium plating processes 


The Most Extensive Line 
of Recording, Indicating 
and Controlling Equip- 
ment for the Industries, 
including: 

Pressure and Vacuum Gauges; 
Liquid Level Gauges; Electrical 
Boiler Water Level Gauges; Re- 
cording Thermometers; Indicat- 
ing and Recording Pyrometers; 
Recording Psychrometers; Re- 
cording Electrical Instruments 
(including Voltmeters, Miéilli- 
Voltmeters, Ammeters, Milli- 
Ammeters, Shunt Ammeters, 
Wattmeters, Frequency Met- 
ers); Mechanical Motion Re- 
corders; Electrical Operation 
Recorders; Indicating and Re- 
cording Tachometers; Engine 
Counters; Revolution Count- 
ers; Averaging Instruments; 
Gaugeboard Clocks. Also equip- 
ment for automatically control- 
ling Temperature, Pressure, 
Liquid Level, Liquid Flow, 
etc.; together with Motor Op- 
erated and Solenoid Controller 
Valves, and Control Panels. 





Control Within 1° F. with Bristol's 
Thus it will be 


and positive control can | 
Automatic Temperatur 


istallations now 1 
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uniform 
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1 use 


rolling wit] 


ye irs 
1°F Chevrolet Motor 


Company, Grand Rapids 


1 variati 
Comp 
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pany, Hancock Manufacturing 
Bristol's Control Equipment 1 
tain. There is practically — 
construction is simple and r 
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yeen Operating 
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ars, and are still functi 
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The Bristol Company, Waterbury, Conn 


Philadelphia 
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New York 
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